The present study investigated whether during tracking of multiple moving objects with distinct identities only one identity is tracked at each moment (serial tracking) or whether multiple identities can be tracked simultaneously (parallel tracking). By adopting the gaze-contingent display change technique, we manipulated in real time the presence/absence of object identities during tracking. The data on performance accuracy revealed a serial tracking pattern for facial images and a parallel pattern for color discs: when tracking faces, the presence/ absence of only the currently foveated identity impacted the performance, whereas when tracking colors, the presence of multiple identities across the visual field led to improved tracking performance. This pattern is consistent with the identifiability of the different types of objects in the visual field. The eye movements during MIT showed a bias towards visiting and dwelling on individual targets when facial identities were present and towards visiting the blank areas between targets when color identities were present. Nevertheless, the eye visits were predominately on individual targets regardless of the type of objects and the presence of object identities. The eye visits to targets were beneficial for target tracking, particularly in face tracking. We propose the Model of Multiple Identity Tracking (MOMIT) 2.0 which accounts for the results and reconcile the serial vs. parallel controversy. The model suggests that observers cooperatively use attention, eye movements, perception, and working memory for dynamic tracking. Tracking appears more serial when high-resolution information needs to be sampled and maintained for discriminating the targets, whereas it appears more parallel when low-resolution information is sufficient.
Introduction
When we look around, we may see objects moving around us, such as vehicles, animals, or people. In order to maintain situation awareness of our visual environment so as to interact with it or adequately respond to moving objects, we need to keep track of the object identities, knowing what each object is and where it moves to. In basketball, the player needs to track the individual players of her/his own team, for example to know where the team's excellent 3-point scorer is currently located. Similarly, a car driver approaching a busy intersection needs to track the whereabouts and movement trajectories of other vehicles and pedestrians in order to decide his/her own move. We have coined it the multiple identity tracking (MIT) task (Oksama & Hyönä, 2004) . It significantly differs from the more studied multiple object tracking (MOT; Pylyshyn & Storm, 1988) , where the to-be-tracked targets are identical, so only their location needs to be tracked. This process of multiple identity tracking is crucial for our everyday life, and hence the underlying mechanism of the tracking process has attracted increased research interests in recent years (Botterill, Allen, & McGeorge, 2011; Cohen, Pinto, Howe, & Horowitz, 2011; Horowitz et al., 2007; Li, Oksama, & Hyönä, 2018a , 2018b Nummenmaa, Oksama, Glerean, & Hyönä, 2017; Oksama & Hyönä, 2004 , 2008 , 2016 Papenmeier, Meyerhoff, Jahn, & Huff, 2014) .
The serial vs. parallel controversy in tracking
Oksama and Hyönä (2008) have proposed the Model of Multiple Identity Tracking (MOMIT) to account for the process of MIT. This model suggests that people track the identity-location bindings of multiple objects in a serial manner. There is just one attentional focus, which is tightly linked with eye movements (Corbetta et al., 1998; Deubel & Schneider, 1996) . At each moment, the foveal attention is https://doi.org/10.1016/j.cognition.2018.10.016 Received 12 February 2018; Received in revised form 3 October 2018; Accepted 23 October 2018
